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v•ihere 0<. , ;s and O are functio11s of r. 
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1 ' _, .. ~ and a denotes a positive constant. 
In this report the behaviour of J* B) for small positive and 
for large positive values of Bis considered. Furthermore there 
are given numerical values of the functions Jr, J* B and K for 
certain values of a in both cases. 
st 1 case: 
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Let j b be define as the 111t•..;gr'"'l eJ~tend~ed over the region D of the 
2 2 A 
,.&,.,2 .. -
The integral over 
and finally that 0ver 
is called h 
D is 3 called 
b, that over is called i(b 
1 b, so that 






The function h(b) appears to be eaual to 
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T[ 2 
e =0 
2 2 a ·+r 
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where k :::: 2 
2 2 -3 2 
a +r ) l••k 
(1.2.2) 
denotes the elliptic 
function 0£ the second kind; 
if we substitute this r(JsuJ_t into 1.~~.l v,e find 
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Substituting 3 b.r , it :folJ_ows that 
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This integral has t·o .be expanded for small positive values of b, To 
this end we use the method described in Theorem 5 Of ~m 11 of the 
Computation Department of the r·1athe1nat ical Centre, Then we_finfl: 
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We will now compute the integrals occurring in 1.2.5. 
and 
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The third term can be computeo. by WT i ting r ...... 
gral is then equal to: 











Using the expansions: 
Tr ( 1 
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and 





+ ft •• 
in the integrand of ( 1. 2. 8 one ca.n derive 
apn,roximately equal to 
# . 
• 
that the third term is 
J:t'rom the re lat ions 1.2.6), 1.2.7 and ·1.2.9 we deduce: 
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-1 3 1 3 u b and 
i- u 
R ... a + 2 
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we substitute u=bI._-~) ? 
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This term is found to be equal to 
I"'\ 
·•= t:::.. 
4a a+pv - 2a +2apv•" l···P )v 
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Integration•. over 






·2 dp+. o = 
' 1.4.1) 
We have to remark that the remainder term is o~ ~he so 
that we need not to calculate terms OI higher order occurring in the 
expansions for h b and i b. 
So the final result is: 




3 1.4 .• 2) 
The integration domain Dis splitted 1 -◊ 
integral extended over the regi.0.1.1 
-<. ~ rr 1 3- o <. ,, 
domain 
1-e 1 r'-.) 1 + 0 e 
consequently 
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and 
for large positive values o:f b and 
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By addition of and 
1 + 
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• r=O e =O 
for smaJ~l and larg() positive values of t),:. 
In 2 .. 0.1 the functions <X., /5 and 8 are given by the relations: 
C 
r 
1 + 4r e 
3 
where c is a positive constant. 
The integration domain D will again be splitted up into three 
domains: 
with ta positive constant 
• 
called m b), the 




In t}1is domain we expand tl1e function 
p~werseries of b. Furthermore since 
1.n a 
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2. Treatment of the in~egr~l in 
I 
we can estimate 
2 b pr.xv + 
the integral by writing 
••• , it £allows then 
The :function 1+4r 
and is furthermore 












e is positive in D2 
a_e dr 
'") 
l·i > 0. 2 2.2.2 
2 2 1-.. . .-;;,, 
s1.n e + r 2 we got finally 
bg sin l"'2 
I< 2 C 
a- 2 . 2 2 '"~ 
a sin e +r 2 ,~ d 8 < 
0 0 
< 4 
a positive constant. 
3. The domain 
Now we can expand the integrand and we find easily 
rcx .• fa O dr de + •.•.• 2. 3,. 1 
According to 2.1.1 , 2.2.3 and 2.3 .• 1 it follows therefore: 
1 
--b 2 0 1 + ••• 2.3.2 




tho variables rand e satis£y the following inequalities: 




-bcx 1 e < 1 ~ it :follows that the integral over 
rr 
4 b E.. • 
more oc , fa and r are 
exponential powers and 
exponential l,,y small. So we cnn oxnand the 
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Combining (2.4.1 and (2.4.2) we find: 
2 0 1) • 
5 • S ummar_;L. 
Combining the results of Chapter I and II we got in the first 
case after having substrituted b~ - 0,0245 b into 1.42 and 1.64 
-3 '""6 t),1332 10 a 
and 
for small positive b. 
+ 0 • 
.. 
for large positive band with <la 
small positive number. 
For the second case we have according to (2.3.2 and 2.4.3 
,- r:> 
b-:> L R(b for small positive b. 
and 
-5 2 0(1) for large positive b. 
CHAPTER III 
• 
1. Meth9,9- 9-£ compu~at ion. 
In order to compute J r and. K according to 0_.0.3 a.nd 0.0-.4 
we change the triple integral into a a_ouble integral .• 
















Furthermore holds F O ~ /3 1 o == 0 
0 • 
•--Bo 1-e 
dB= :1. ........ :2 
dB 
1T 
If we integrate the equation 3.1.3 three times and use the 
conditions 3'.)1~4 , 3:)1.5 and 3.1.6 we get £ina.lly 
4 1T 
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3.l.7 
According to 3.1.0 we can wr~te Jr and Kasa function of 
F (X, 'jfo" o n 2 





The function rF r.x., ;a, 0- vvas'. tc\,bulat ed as a !~ net ion of r ana_ e • 
I 
The :function J r was ::"bt8.ined by numerical integration. In the 
same way the function J* B and the number K was defined for 
several a's. 
' 
2. Numerical values. 
The functions J r and K were cornputed for1 the following values 
of a: 
0.005; 0.01; 0.05; 0.1; 0.5; 1. 
The function J B was computed far a = O. ·1 and a .. ". 1. 




r 10.J r 
0.0000 0 0.0110 24 0 0 0.0140 6 'j•' 0 
0.0005 129 0.0120 18 0.0005 585 0.0145 695 
0~0010 238 0.0130 14 0. 001 ,J 1137 0.0150 632 
0.0015 319 0.0140 1 1 0.0015 1648 0.0155 578 
0.0020 365 0.0150 9 0.0020 2107 0.0160 529 
0.0025 374 0.0160 7 0.0025 2497 0.0165 488 
0.0030 354 0.01~(0 6 0.0030 2820 0.0170 4 4 ··r> 
0.0035 314 O. () 180 5 0.0035 3062 0.0175 4"12 
0.0040 269 0.0190 4 0.0040 3222 0.0180 379 
0.0045 225 0.0200 4 0.0045 3303 0.0190 321 
0 ·-nr-o • U \.,.I:) 186 0.0210 3 0.0050 3303 0.0200 278 
0.0055 153 0.0220 3 0.0055 3247 0.()210 240 
,-
126 0.0230 2 0.0060 3727 0.0220 '~Oq O.OObO C. I,., . 
-· 
0.0065 1 Ql} 0.0240 2 0.0065 2971 O. 0230 18 1J J~. 
0.0070 86 0.0250 2 0.0070 2779 0.0240 159 
0.0075 72 0.0260 1 0.0075 2582 0.0250 140 
0.0080 60 0.0270 1 0.0080 2381 0.0300 77 
0.0085 51 0.0280 1 0.0085 2178 0.0350 48 
0.0090 43 0.0290 1 0.0090 1993 0.0400 30 
0.0095 37 0.030() 0 0.0095 1816 0.0450 21 
().0100 31 0~0100 1650 0.0500 15 
0.0105 1491 0.0600 10 
K 1895 0.0110 1354 0.0700 7 
0 • 0 ·1 ·1 5 1226 0.0800 5 
0.0120 1 ·11 5 0.0900 4 
0.0125 1006 0 .1000 2 
0.0130 916 0 .1100 1 
0.0135 834 0. ~1200 0 



























a --0. 05 
oO 0. 15 
75.3 0,20 
115 0 j 0.25 
·1 1 --1 0 8 Oq30 
85 ~\ Oc35 
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K -- 0. 0190 
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a = 1 . 
* J B 
0.936.10 _", flr 
-4 0.950.10 
-A~ 0 07'7 10 I • _,J .,,.) • "'} 
-tl 
01 87, q 10 r ,_ . ... - • 
-8 0.2524.10 
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0 .. 0000 
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·1 • 942 
1 .879 
1 • 811 
1 • 75~,~ 
,< f ,', § 1 ,,.7 o,· l ,• j ;.,,j 
1 • 1 05 
0.5·18 
o.4·71 









• I,..., u 
0. 0() 3 
0 e QQ •1 
0,.000 
- 15 -
nd 2 case case 
a .... o. O 5 
r r r 
0 0 0 .150 0.305 0 0 
0.005 o .186 0 .155 0.297 0.01 0. '104 
0.010 0 .323 0 .160 0~285 0.02 o.~181 
0.015 o.429 O. 165 0.276 0 .. 03 0.240 
0.020 0. 511 0 .170 0.264 0~04 0.286 
0.025 0 S15 0. 1 ·75 0.260 0.05 0.320 
O r,30 ,,.,,;, ~ u ,i 0.623 0. ·1 80 0.251 0.06 O • 3!~ '7 
('' ~ 35 J " u o.657 O. 185 0 .. 244 o * o~r G 3r: ,·1, .. .., ..) 
0 o4n V • ,._) 0.679 O. 190 0.239 0.08 O. 37(' 
0.045 0.692 0 .. 195 0.226 0.09 O. 372 
0. 05Ci 0.716 0.200 0.223 0 .10 0.369 
0. C155 o .,66'7 0.250 O .170 0 .125 0.318 
0 .. ()60 0.634 0 .. 300 O .130 0 .150 () .2~('6 
0.065 0.604 0.350 Oj,104 O .175 0 l')A9 .. .C:, ;i \.,. 
0 A r--,,0 • u { . 0.576 o.4oo 0. 081 0.200 0.208 
0.554 o.450 0.066 
' (). 075 O .250 0 • 'l bO 
0.080 0.528 0. 500 0. 051 0.300 O .. 130 
0$085 O .507 0.550 0 .. 042 0.350 0 .100 
0.090 o.48o 0.600 0.035 o.4oo 0 .081 
0.095 o.463 0.700 0.026 0.500 0 .. 053 
o.443 0.800 o.0~1s 0.600 
' 
0 3100 0.036 
0. 105 o.426 0.900 0.013 0.700 0.025 
0.110 o.410 1 .000 0.009 0.600 0~018 
0.1·15 03391 1 • 100 0. 00"1' 0.900 0.013 
0 .120 O. 3'"76 1 ~ 200 0.005 1 .000 0 • o ·10 
0 .125 0. 3 1. 300 0.003 1.100 o • oo ··r 
0 .130 0.347 1 • 400 0.002 1 .200 0.005 
l> .. 1 35 0 .. 338 1. 500 0.001 "l • 300 ,Q .003 
0 • ·1 40 0.326 1 .600 0.000 1 .400 0.002 
O .145 0.316 1 .. 500 0 • 00 ·1 
1.600 0.000 
K - - 0 • 1 35 
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